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Making a selective and sensitive iron (lll) ion selection sensor based on
nitrobenzo-18-crown-6 ionophore

Hojatallah Savarsofla!, Saeed Ahmadzadeh?, Majid Aghasi?®

Abstract

Background: Electrochemical sensors are an important subgroup of chemical sensors in
which an electrode is used as a signal transducer element. The purpose of the present study is
to provide a new, simple and practical method for creating a sensitive sensor to a cationic
pollutant of the iron (111) group.

Methods: The penetration of the measured pollutant species into two levels of the
membrane’s, interior and exterior, caused a potential difference in the membrane surface. This
potential difference depended on the activity of the target species through the corrected
Nicolsky-Eisenman equation and based on Nernst equations.

Results: In this study, the selective iron (l1l) electrode based on a polymer membrane
consisting of four main components of nitrobenzo-18-crown-6 ionophore, lipophilic additive
potassium tetra case, 4-chlorophenyl borate (KTpCIPB), and Ortho- nitro-phenyl octyl ether
plasticizer (O-NPOE) in PVC with a weight percentage of 5, 1.5, 60.5, 33, respectively,
showed a linear response with a Nernst slope of 19.77 + 0.27 in the density range of 1.0 x 10-6
— 1.0 x 10t molar of iron (I11) cation with a detection limit of 7.0 x 10-7 in a pH-restricted
range of 2.9-6.1. The average dynamic response time of the built-in electrochemical sensor
was 15 seconds.

Conclusion: The built-in sensor can be used for 12 weeks with acceptable repeatability. The
made electrode has a very high selectivity for iron (111) cation in the presence of significant
amounts of one, two, and three-valent intrusive ions of alkali metals, alkaline earth metals,
intermediate metals, and heavy metals.

Keywords: nitrobenzo-18-crown-6, Electrochemical sensor, Dynamic response

Citation: Savarsofla H, Ahmadzadeh S, Aghasi M. Making a selective and sensitive iron (l1l) ion selection
sensor based on nitrobenzo-18-crown-6 ionophore. Health and Development Journal 2020; 9(1): 1-18. [In
Persian] doi: 10.22034/9.1.1

© 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

1- MSc Student, Department of Environmental Health, School of Public Health, Kerman University of Medical Sciences,
Kerman, Iran

2- Assistant Professor, Pharmaceutical Research Center, Institute of Neuropharmacology, Kerman University of Medical
Sciences, Kerman, Iran

3- Assistant Professor, Department of Environmental Health, School of Public Health, Kerman University of Medical Sciences,
Kerman, Iran

Corresponding Author: Majid Aghasi Email: mdaghasi@kmu.ac.ir

Address: School of Public Health, Kerman University of Medical Sciences, Haftbagh Highway, Kerman, Iran

Tel: 09131405883 Fax: 03431325134

WA Sl /Y el /8 Jlo— drm g 5 Cudldgs aloes \A


http://dx.doi.org/10.22034/9.1.1

